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In prior work by *the author it has been shown that the adsorption isotherm
of methane on activated carbon first rises with increasing pressurs. Is e
pressure range of 50-100 kilogram: per square centimeter & maximu~ is reached
and the sorption drops thereafter, reaching a value of zero at 700-900 kilo-
grams per square centimeter. This is in accordance with Gibbs' equation

X=XV-A—\.,S:

vhich defines so.ption as a difference between the paximm amount of sorption X
and the increase in volume of the sorbent (this increase includes the volume .of
the adsorbed substance) times the density of the gas phase §; - .
At bigh pressures the density cf the gas which 1s being adsorbved rises and
the right-hand term increases faster than X -- consequently the isotherm must
pass thrcugh a maximum. The behavior of fossil cosl is different from that of .
activated carbon. As distinguished from that for activated carbon, the isotherm
does not show & maxi.um: sorption first rises and then becames constant at
about 100-150 kilogrems per square ceniimeter. Obviously, the adsorbed methens
here does not occupy a nev space which is distinct from the original volune of
the coal and the volume of coal does not increase in the process of sorptiocm.

The explanation lies in the water content of the coal, which hes not been
removed by the simple drying in vacuum at o maximm temperature of 35-h0 degrees
which preceded the suthor's experiment and cennot be eliminated even by such .
more drastic mesns, in view of the fect that the water 1s adgorbed by the cosl.
This water enters into combination with methene, forming the hydrate CH),-5Ho0.
The adsorbed molecules of water are oriented and the water has a crystal .
structure corresponding to ice. This structure is loose snough to permit
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penetration of the methane molecules between *he ciowe: no over-all lacreuse
of volume takes piace dwring the adsoiptiorn.

The second term of uibbs' quation eavuls zoro and the gorption remalns
constant. Seturation with uwethane hydrate ¢~ the whole surface occurs ot -
vater content of approximctely S percent in uhe case of most fossil coale. If
the vater content is Inciufficient, normal adsorption on the carbun surfece takes
place to same extent anr! nighs levelop on the isotherms 2s & result of the
addition of two zffect.,

Some of the data ‘.. L *he zuthor we: obtained with netural gas, L.e.,
impure methane, but thic 7 o4 (ffect the results.
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